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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a resist material 
contg. a deriv. of a (meth)acrylate copolymer fit for a 
lithographic process using light of 193nm by using an 
energy sensitive resist material contg. a polymer having 
satd. alicyclic parts. 

SOLUTION: An energy sensitive resist material contg. a 
polymer having satd. alicyclic parts incorporated into 



the backbone of the polymer or attached to the backbon 
through satd. hydrocarbon combining groups is utilized. 
About 25-50mol% of the polymer is made from a 
monomer contg, such an alicyclic part. The polymer is a 
copolymer of the monomer with at least one other 
monomer. The alicyclic part of the monomer is one or 
more hydrocarbon rings each having one or more 
ethylenic unsatd. bonds. The 2nd monomer is 
copolymerizable with the alicyclic monomer by free 
radical polymn. 
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IC-TS. U^h^MWSWt. PAGtC 

tosnr, +^s©ine>©®^»^*Bft*ts3 

10 [0 0 3 9] W?*h^#PAGfcfcfcfcJtttt^ 

±gE©«fce>&fl2© J t,>v-^ 4>&<£*> 
l-prof&ro^v- mx.\i> ±WD79Vjm* *9 

tV)m. 79V\/-b*tzlS.*99Vl'-h) ©3j}< 

yv-T-fes. ;i©jiswu z.nfe©=Eyv-^ his 

5£*;v-fc«ktf£2©*;^-©a@5M^&^b 

, ^§14S^t-S7^ 'J I/- h^V-©a-££j&feT*& 
20 «. i©*UV-0-fltt. ?^©«5tlCj:oT^$4a 

Mb 7] 



30 




fefe'U nl*Kj0. 9 5~i&0. 5T'*y, mWO. 
0 5~^0. 5"Cfey, n + m=lt**5. n^0. 
9 5Hi?J0. 7 5t*feUm»0. 0 5~*?)0. 25T* 
fe-5|Q£WjWT*feSil^lAe)tlS„ n*^j0. 8 5 
40 —jfoO. 8T'feym3!)%<j0. 1 5~*5|0. 2-CfetlliS 

[0 0 4 0] ±E©^Uv-^JtW^ttttaBC3RR 

©e» *»©v *T*i*»~;fr#Wy tcmM©^S S:^^. 
Z t mmt&&. R#*44t£3li$**T'jKy v- 

^ttic-r-5fe«b©»»T'*s^> RttssassTfe 

5. R' ^*ttffl«Se«*"T?^yv-«:^tSttC1-6fe 
50 ib(Dttfii?%^. R' *»^'I4S-T'^>S. an^^e 
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mffiMoMfo t-zf9)W t-T5;U \-**)\> (WClSTa-e&vxi^JCjHRan*. z.<D88ffi?\t~ 

t. (2-hy*^;i/S/y;i/) x^;k &&mc, u©# HRKiflRSft*^ J**fc«*i8ttfr &ttttt«rai»ttK 

*. 3H»©#ftTTf, ^6«>aiH3>«*^JK>»fc. [0 0 4 5} tftMWMfltt. *tt«afiB«Hi«:v^^t 

£fi6WT?tt, R' ttHT?*y, Rtt. ±fB©i&*S14S© ©PAGfcfcfclC&B,**!,*. iOgMsBTCtt. X*;i/ 

e>*>©l3T'feS. ^-ISii^^bWtOPAGCiMO. 5 fit 

[004 1] ±tB<zue>tc, PAGii htm# a— ir>h~^4ag;t— fe>^T*&y, 

MMX-UftZftZ t & IZM So d©Ugi£#|-t< 10 gl$^*©$*^PJ©£te#<} 1 0H&4 OfigA- 

4V5PAGtt*&0. 5fifir?— te^b~ifo2 0fifir?- [ 0 0 4 6 ] #3£BJ§©ff| 3 ©^fllTl*, 

-fey h PAG*&*««l/y^htmffl»b2 0 te> JgjS^}lfli!W!lfeJ;UfPAG^fi*-&toStife7K < i4ffiS 

[o 042] nm^MoM^im 1 9 3 n mtss y y fct u^* h^^wess^^n^^-^ 

te, PAG©*tt,.PAG©ffll*K:ft#"**. PAG^ tf, PAGCJ:oT^tan«*»CJ:oTlWbf*fe«) 
^#i$jgP#£-£t/*§^ l/^h#WfflPAGffliti 20 

*&0. 5~*<J4SS^— fe> hiltS [004 7) »a&3sKyv-©-09tt, y^/JK;b*> 

-e©Sftli, 3SWia»»+©x^-l/>*^«*itt* t i© =E^v-, «&Kvi/-f >®=E^V-, fc«}:tf2o©T* 

5S«©sd*s:®iR-rsfc«)T'fe-5. gu©*8£©sfta*#te y u-h^; v-©a^^feT-fe*. ssrnt lt»& 

fflsn««r©««3Mtti«iTt4, $<mc#<©pag n«jKUv-tt*©«9ftT?«an*. 

(j^Jlfift^— fe >h~*«J 2 0 fifty N*— fe>h) tfUi* Hb8] 

[0043] ytmt- -mz&mt'<-# nestt 

^ HWIi S^fcStiTV^vxU^ h W«k y * 30 

ttaai^^«i»b^i'<fti*. 7mmmii& tieu ntmo. 95-^0. 5-e*y, m+p»» 

^%ffiV^, BWStlfcl/^himS:^^*^ 0. 0 5~*?J0. 5T*fey. n + m+p-n***. n 

•5. -?-©$t »3%SnTV^&VM/S?^ht#W4. *©T #*J0. 8 5~*t0. 5 5T*&U m+ pjW0. 1 5~ 

©^^©^©^©^^©^©©A'^-^v^ill/T: *?I0. 4 5T'&&£^iJT*2d5. n^*t»0. 8 5~iMj 

(-flJIC, S^^\©A^->*B^©fe©tC) fflV^e>^l 0. 8T'S>ym^0. 1 5~»0. 2T*&*U:££e>£ 

[0 0 4 4] htmtfzMSttS. & T*&6lcte, RfcL<teR' *fcl*t©|f#tt, jK'Jv 

J;l>'PAG^KWlC^-rsr3^iJv-^t/J:e>^ -lCffiM©^4£^AStl$lST'&S. R£k&R' 

*»W©3*a6WTt4. #y ^-Klil»gffiaSttf*Rl/T ©t> fc©^1*ft#>-#*Wy V-lCffiM©*i®i4£#a. 

v^vv z:cD^SM-e«. ^U7-^ flBftStlfeftfe 40 &fflfe£T?&£tt&* R*fett:R' ©flfc&liTkf^t-g) 

»1i»SftTv*fcvv;i/3K;i/*:x jft*7W>ft £ z.ttfpltrc*&£. Rtf7M^?§M>FT*;}{y v-£* 

J:U^fc<fcfclo©fiii©^,>^-©J:5fcS>*D:*l/ jg44lct<i>fe©©g#}gT'&5^, Rtt®S£'&&T<& 

^-oon^yv-TAsfc^paT**. ±fB©*e) r 7 m&mmft?xvv-z*®mz?ztz 

\z, z<Dm&M<D^v^-\tmmt^^Lmi4x ©©©asx-fesm^ r' t>ws&MT<&2>o Rfc<k 

«&e>fcv\ sMMtHti*. ^ntw-f^^ tfR' ©^^©-^^nsx-feyR^^R' ©te 
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miz «fc y hfc»i**»cifa±**. #¥ttflK«6 

£.lsi?Xh74 ;W>©JHB#* 6>*t>lt*lfejKy V- 7 -f 

;bA0«g#lc+#fc#tf SBibfc < ft*. 1®^^ 

< t %» 3 0 hcDSI^J^^^T'SiS^siJ 
38-f*fe«>fc:tt, 0. 6fiAT©3fc*tt*fettffl**©# 

[0 04 9] ft'-P&gtt, ^'JV-fcitfPAGCS* 

[0 0 5 0] ^BJCD^D-fe^Tl*, — flaic, ±IB©J# 20 
■5. Z-CDJ^fc^x/M*, ^©±lCffe©W4©;i;frWJ# 

sn* ^ £ tvft v wzfrfrt> e>T , *w«nn?»*issi: 

[0 0 5 1] ftftgOffdli. l/S?*h-©lRjfc. 7-f/W» 
CDffiS, *5«fctt ^£MKttt*»£©^©<fc?fc 

te, **J0. 2MmH$2Aim©$SB-Cfc*. 30 

[0052] jnvomK^KS-r 

V\ ^LV^^-ftaSliVO'C-l 6 0'CO«a 

HT% #*U*#Mttfl&o. 5~a&6 0#©*BHT*> 

1 9 0 nm~^3 7 0 n 

e>&x*;i/=¥--C*fS?fc£;ft-5„ -fiSlC, lgSnm©^ 
fcS*bT»S«M.e>*VBK-X* (IKS) tt. 5-2 
50mJ/c m2(0mmZ'&&. £ l>'Xi^ 

&£#-*-***/&** F-X*A**.&ft*. ) #fefc©fS 40 

[0 0 5 3] #uc, ||ft£*ifetmfc>Ka h*-*** 
©*W£U\ ^©Jttab'WlCfcy, ffl4©£tt$!l 

hft®f£©£&;W©i<!<*i*. -*»c, mhtetfxh* 
-^»Kt**Si7 0iC~*«jl 6 0*C©$iSHT-&^ flSbfc 
B^fcM&2 0f^H|&3 0#T&*. Brewer Sciences^ 
feJESBattTH**? h^U-b©^^^©^ 
ffiT-fe*^*."^*. 
[0054] 83tS*lfeift«:9i«tS©ti8Ufctffli 50 
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»*. TK/TKSHb^h^^^l/T^-^A */NaO 

tc 2 o ?J>~ 5 #W8Hftt* £;9TiI©3i§£## &ft*. 
to o 5 5] gtfiMfc b©r?*->#, ^2f£f ic 

Ji£n©tikfc©x y 3^ > £fl§V vt T©£ttlCl&9£ft 

•6. 

[0 0 5 6] *j6W©^a*^TlM^«iftlSWWMo 

#"t*. It^SkS*®®*^ 2 4 8 n mt'&* «fc e> ft^B 
iz^THi. Reiser, A., "Photoreactive Polymers: The 
Science and Technology ofResists" (^5^fc«fct>'H 
6S) (John Wiley S Sons, pub. 1989), j3J:tfc, Damm 
el, R., "Diazonaphthoquinone-based Resists" (SPIE 
Optical EngineeringPress , 1993)lCfB$!cc5;ft,TV^ «fc 

e>ft, V7 s xt+7V*jymwmmmhx\^t. 

«Stttl/J?^ HfflfflSl 0-*i3 5ttfi^-i2> h 
^, d^RS*t2 0 0 0J^T©?S)»W^**^fijTf 

[00 5 7] i/'T b * ^ ^^j^P^Jtt 248 

n rn(Dim $:©iR b> 19 3nmT'tiSe> K©ilXtf3& 

ijtllfO^^l 9 3 nmT'*5J:^^DtX?W 

t&k UfflOM)®M!fil 9 3 nmX&Z>*%;m(Dm& 

mx\t. ^lyy^mm^t-riitAj^mm^ 
btjL&mmmmmmixthz. m^mmmm 

3 10, 6 1 9*£J:tf3KBIttfFfl55, 3 7 2, 9 1 2 
[0058] 

[^ife^J] 

uTo^-mzm^xmiLtc. mzvabt&^m* j^t 

OD0ST*fi^Stl-2>-t^T©i^liAldrich Chemical Co. 

bmzAtitc. 2m<DP T F E&An/1;^fc^ltt 
«cJ«¥»S:0^.fe«abfe 5 0 0ml ©Schlenk75^ 
nlC, (4 0. 7g;43 2mmol) I 

JESiALfc. jPffcK^Wa-ttfe^vW^Bi (4 
2. 4 g ; 4 3 2mmo 1) . 2, 2' -7!/tr^>fV 
^fD-b'J;!/ (A I BN) (0. 706g; 1W 
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— fe>h) , feiUff-h5tKn75> (THF) (6 
Oml) 7;i/^>ffi*TT**DAfco ZQm,-&®*, 

v-£J|Xgbfc. *©Hf*&7"feb:> (10 0ml) IC 
fc 0 Z©:*niZ*&S&K:2IHi»yi8Lfc. assicfcu 
[0 0 5 9] [082] 1, 5-V*?-fr-lt S-is? 10 

&I9 1 Eatf. 2<@©PT F E^pA;i/7'£JW*)fc 
«##&**.fclfllLfc 1 0 0 m 1 ©Schlenk75*=i 
IC, 1, 5 -5***71/- 1. B-S/*B*^*S?X> 

(1 1 g ; 1 0 2mmo 1) £X£iifAbfe. #rfclC# 
iatfe^Wi* (10g ; 102mmol) , 
AIBN (0. 1 6 4 g ; l^Wl— fe>h) , fe«fct>' 
V**rVy (3 0ml) 7;i>3>&J)TT<tUz.fr. 

zamsmit* 3 ta©#&-#i^-fi?&-!M * mz «* y 20 
jG»*"cy**^>ftiiteSbfc. mz, ^yv-& 

Lfc„ 2 5ml ©;* *;bx^;i/>r h MC#tf 

?gfl¥U 5#^©i;x5 1 ;i/x--f;i/ictfcra:$i±fc. z. 

©^a-fe^&^S|5T-3|lRi'JJILfc. fl^©iii^Td<U 

v-&jr^u «e5ox;-e«sjia-efe. 

[0060] [«3] 5 , 6 - y t Ka 
^x>£^JtvW>$©3#yv-£JWT©^)ii£ffl 30 
^Ti^Lfe. 3©n*fU 2 lC^1-„ 2[@©P 

t f B^wvwmm&tmm$*m^tjm\st~ 

1 0 Oml0Schlenk-77^nlc:, 5, 6-5/fc:Kn5* 
i/9W09V>x> (1 0 g ; 7 5mmo 1) 

ai>£. mtc\z^m^tz.wi^^yWL (7. 31 

g; 75mmol), AIBN (0. 122g;l J E;b 
A— fe>h), teil^THF (17ml) 7)l>3y 

jEAT-einfcfc. i©i^5$:, 3Ei©#$-m-fi? 

5|HM*MCj:yfl»&U 1S»U 6 5-C0^C2 4 
V-Sr^^bx^b^h^ (2 5ml) KStfiggfU 

»^&5ffirft«©^x^ < n/x--r;i/K:ttltta-ttfe. z 

oztu^TsKZhizzmm&ht^ »w#'j 

v-fcJR*U KS5 0TCT'^$itfeo 
[00 61] [094] 1, 5-i/9u*99i?3.y£M 

fc. i03sKyv-&H3Klw-r. 2<@©PTFE&A 
P7^;i/^fc«»Wft«l^fcfflAfett«Lfe 10 0ml 
CDSchlenk-7v^3lC, 1, S-*/9u*9 9i?x.y 50 
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(llg; 10 2mmo 1) &je£»Abfc. *rfcK# 
*a-&fc#&K 1 7l/-r>lft (1 0 g ; 1 0 2mmo 1) , 
AIBN (0. 1 6 4 g ; 1*E/Wt— fe>h) > 35<ktf 

(3 0ml) 7;i/3">ffi*TT'iD^.fc. 
::©££*&&* ZWmn-%\&-1&®&49MZZL>) 
flt»U fc**U 6 5X;®»iS»C2 4l*|IWl/fe. 
«. I2«T'^^>^H4U ;KUv-£*f-;i/X 
5^ h >tcStf»»U ffi^feS: 54&«SR©S?x*7b 
x— r/WcfcfcJRait, &gi§l/CJtfyv-£JK3feLfc. * 
©Eft £ * ^;i/x^;i/>r h y (25ml) \zWM& 
U «^ft«:5ffirf*fllOS?x^x— f-^CttlRa^ 

[0 0 6 2] c#95] ; Ktffr^y wyBt 

fe. 2ffl©PTFE^P^^^«W*dWH»«:fll 
X.fe$fcl^L/fe5 0 0ml©Schlenk75^nlC, 7;i/>tf 
(4 0. 34g;428mmol) ^r^fAb 
fc. *rfcCWS*fc**V W>B* (3 4. 6 3 g ; 
3 5 3mmo 1) , JMs»bfe7* 'J-H** (5. 14m 
1 ; 75mmol), AIBN (0. 7 03 g; l^V 
A*— fe>h), feiOTHF (10 0ml) 7;b=3T 
>/£^TT*ADx.fe„ £©»£**, 3 EJ©#*-ilB&- 
*RJlttM*/l/C*yiR»U tt»U 6 5TC0^C2 
4^iSbfe 0 «ft*S: SffifflcWD^x^x 

:7tn»*&ae>K:2H!iyiSLfc. itoM^'jT 
-&i|R^U ^5 0iCT'l£^a-y:fc o 
[00 63] [0!l 6] M 5 iCfEfcLfc J ;b3ft>l/* 7 

^^■jytm^h^Ztiz^^XUV^ h*m& 

«*fci/c#&n6*wtt*&i i~i 4sa 

l/^hWP©!i<yv-©Mfi{cMbT^2 

5jMt't--fe>h©aT?.»ttJciPAfe. 3"fcS^»J (p 

AG) -?3t>&hV7JU*v*?>z>)toto>WihV7 3.=- 
SMrt-±ybo>&T<im.lztiD%fc. y-m&JXft 

0. 2MmOT©PTFEHS:fflV%T^«:j!iiSbfco 
[0 0 64] mz, HMDSkm^LtcWM^^y^ 

bjyfs t3&if6jy i ?(Di/V 3^"i7x/^±^c2 o o 

0 r pm-?;^?:7.tf>=i-hL/fe. ttBatk&«>xA 
5r^>y VT'V- h±l 2 O'CT'6 05^53^-^ bfc. U 
i>'^h7^;bAlj:, *50. 6Mm~»0. 9/txm©flEia 
©J?a^bTV\fe e ?^IC, Lamda Physikxdp>>Vl/- 
■yifettQCA XLS LaserStep OKBOaMRMO S?UVH 
fcflliL fcSuss Model HA56A =i>^^h75-l'^-$: 
fflVNT, 24 8nm(D®.&(DmiT'7<< )V2±Zrt9-y 

mythfc. m% k-x»*w o . 2 5~jwomj/ c 
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^HlCf&DT, *&3~|Sl5mJ/cm2* , PSBfba-e 

[0 0 6 5] ?^IC, 12 010—1 

4 0iCT?l~2W-^Lfc. 

(TK^Hb^hv^^TV^-^A (TMAH) ©0. 
2 6 2N}g#0 +T**&3£M. ^->&3R»bfc. St 
# K-XJfeb<iiiS F-Xfi©*&2ffiW>i:£, JliiStifc 
l^*M*0. 2 5Am©^$©^ji5:^tfe. ^ 

[0 0 6 6] [$J7] as^t^f^gk 

^fc«iW«SH ! N»S:«?t.fc««bfe 5 0 0 m 1 OSc 
hlenk^^^nlC, (16. 4 1 g ; 1 7 

4 mmo 1) £S2StfALfc. «fc£#Wa*fe*fekv 
W>1(17. 09g; 174mmol) s ISbfc 
T£"J;i/®?t --ff-A/ (4. 46g; 34. 8mmo 
1), 19Lfe7^'J^I!t(2. 51g;34. 8mm 
ol) , AIBN (0. 286g; 1 *E/U/t~ fe> 
h) , ^ckt^THF (4 0ml) TVI/^EtjTT' 

in>tfc. 3 ®cw£$-m-8?#iM * 

;uc«fc UKftU' SSi-tu 6 5"C©?i8mc 1 

fc. ttSPfe *E^&5^Bt©S?x3\>Ux-^MCfcfc 

JBS-tt, aai/CJKyv-fcJligfcl/fe. ^<Z):/n-fe*£ 

S6>Kl3ia»»J3KUfe. mt&m&T'tfV V- 

U ^5 0"CT*i^£-&fc. 

[0 0 6 7] [#98] Wl7»cgai8bfey;i/jK J «/*>, T 
? y t - -ff-M 7t? y )\m.& «k i>**&kv w 

MU:. §^fcLT»&n***l*»l 4fiflA— fe 
>h©jKyv-&*A/C^fc. 5tSf36^fJ (PAG) T' 
h'J 7MD ^ * >^M>t^7 i-;i/3- K- 
^Afc, ^npG?*f'Jv-OSlC*fLT^lfifiA'— fe 
>h©ST*^lCiDAfc. X#0. 2 /U mJ^ 

T0PTFEKffl^t^»U;. 

[0068] 7£lC, HMDS *J6* bfc*ft4 >f >f\ 
fe«kt) t 6-<>^<Di/';r3>'7iyN±tC2 0 00 r pmT' 
jg«fe;*fc::/:3-hl,fc. ttaatifefiAftshvh^ 
l^-h±l 2 0^CT*6 0|!!-f^-^b^:. Ui?*h:7-f 
0 . 7 /i mT*& o 7c. 7£ IC. Lamda Phys 
ikx=*>>Vl/-1f££:&GCA XLS LaserStep ORIHg^ 
^UVft^S&tlJtfcSuss Model MA56An>^ 
? F75-C ^&JBWT. 2 4 SnmVW&VtoMXy-i 
;ukfc;t*->Jtef6Lfc. Jt3tK-XStt*io. 5~*& 
40. 5mJ/cm2i Tf *ttW«Mb Slife. #j* F 
-X4«*&4 OmJ/o m2 ftfe. 
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[00 69] mz, ®#Lfc7-r;iAk«:, 1201CT-2 
^l/TV^-fA (TMAH) ©0. 2 6 2N&&) * 

[0 0 7 0] [«9] «7C|!«lfe;MMX 7 

* y ;ug t - r * y «ki>'&7K"7 w >® 

10 WKLfe. li*i:LT#e>*v&««l4Wl 2. 5ftRrt 
h a t - X^;ut tz\Vr**Ss^ 

m&rt-±>h(o&T'ffitncMz.tz. ytm&M (pa 

G) T*&<& h 'J ^MDjl^W^^^i-^a 

-F->7Atfe«/'±7;i'^-DX^>^;i/*>Sf^7x 

i/l/3- K-tf Aft, ^SitfO^y v'-OgK&LTifct 
1 fe > F CDfiT-^ilciD^fe. ¥*£?LiM x# 

0. 2#mUT(DPTFEmZm^Tifm&m&Vtz. 
20 [007 1] HM D S ft^flj bfeii:«4 -f >^33 

«k 6 y*f-G)i/ y 3 > >7 iy N±tC 2 0 0 0 r p mT?j@ 

- F±l 2 0*CT6 OUWK-i'Lfc. 
ACD^S^O. 1 fimX'&^fco tklZ. Lamda Physik 
x^ri/vl/— if*fe«GCA XLS LaserStep OREMStig 
^) ^UVS^SSr^feSuss Model MA56A3> ; Jfi' 
hr^^i-^m^X. 2 4 8 nm<Dmk®ffl§iX7 -{A 
AS;^->l»Lfe. Jt3*'K-X*tt»l~Jft8 lm 

30 h y 7;i/*n ^ >^;i/*>mt&©p a g &^b'i>^ 

hXl-m4 0mJ/cm2T'$>y, y^7;i/^"DX^> 
PAG fc£tr hT'li*?! 6 0 m J / 

[0072] ?^C, m9bbfc7 J 120*CT'2 

^l/T^^-'fA (TMAH) ©0. 2 6 2N^ft) * 

[0073] SSMIHCtt^* <); z> ic, F-Xfi 

[0074] 

^ y u- h&sv^«^^ ^ y i/- h©37Ky ^-e>wm 
[ia®0iffi#«5Si^] 

[Hi] i, 5-s?**;i/-i. 5-i/^n^-^^t?x 

50 [H2] 5, 6-S?t:KDS;S/^D' , ?>#yx>fcM* 
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[03] 1, 5-t/*D***^x>£i&7.KvW>@S? -^;K fe«fcl>'7^U;i/^On3Ky7-©EI"efe«)„ 
©n;i<l>v-cD|IIT'&£. 

[01] [02] [03] [04] 
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